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ABSTRACT: This study assessed the timing and eruption sequence of primary teeth in children of
Sunsari district of Eastern Nepal and compared the eruption pattern of males & females between
various, ethnic groups. 
Method: This cross-sectional study, included 501 subjects, aged 3 months to 60 months selected by
simple random sampling method. The determinant variables such as age, gender, ethnicity, and
eruption of teeth were recorded.
Results: This study provides a model data on emergence of primary teeth and number of deciduous
teeth in these children. This is a first study of its kind in Nepal. The findings of this study will help as a
reference data for optimal use in clinical, academic, and research activities, especially for children of
Eastern Nepal. 
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INTRODUCTION
Tooth eruption is an important milestone during a
child's development; hence most parents are often
anxious about the timing of eruption (1, 2). An erupted
tooth is defined as a tooth with any part of its crown
penetrating the gingiva and visible in the oral cavity (1,
3). The formation of teeth, development of dentition and
growth of craniofacial complex are closely related.4
Several studies have shown variation in the ages at
which individual primary teeth erupt as well as
variations of eruption pattern between different ethnic
and racial groups (1, 4-7). 
Tooth emergence has not been investigated in Nepalese
population & information on ages of eruption of
deciduous teeth used in clinical and academic situation
in Nepal is based on other populations like Caucasians
(6-11). It has been suggested in the literature that
standards for tooth emergences should be derived from
the population in which they are to be applied because
factors related to deciduous and permanent dentition
may vary (12). Estimation of eruption schedule can be
a very valuable asset in diagnosis and treatment
planning during developmental years, including the
diagnosis of developmental oral disturbances during
the early childhood period (1, 7 12). Dental age is the
key factor for implementation of caries prevention
programs such as topical fluoride application, age
estimation in forensic sciences and anthropology (1, 6-
9, 11, 13).
The purpose of the present study was to investigate
the timing and sequence of eruption of primary teeth
among children of Eastern Nepal and assess the role of
gender on eruption pattern, which were compared with
other known populations such as the United States of12 McGill Journal of Medicine 2007
America, Saudi Arabia, Iraq and Ireland.  
RESEARCH DESIGN AND METHODOLOGY
Subjects
This cross sectional study included 501 healthy
children between the ages of 3 months and 60 months.
The gender ratio of 1:1.18 favored male children. Table
1 shows age and gender distribution. Children from
Sunsari district of eastern Nepal were recruited by
stratified random sampling method from August 2004 -
February 2005. 
Parents were informed about the study during the
national immunization days at immunization booths.
The booths were selected randomly from various urban
and semi-urban areas. Parents willing to participate in
the study were asked to return with their birth records
during the next immunization day. Children of only
those parents giving informed consent and producing
required birth certificate were included. Children with a
known record/history of preterm or with early
childhood diseases requiring hospitalization were
excluded from the study as these conditions affect tooth
eruption. Every child's date of birth was obtained from
hospital records/ birth certificates/ nationality
certificates and chronological age in months was
calculated. Permission to carry out the study was
obtained from College of Dental surgery and Public
health Section, BPKIHS (Bishweshwor Prasad Koirala
Institute of Health Sciences - a deemed Health
University of Eastern Nepal).
Methods
Clinical examination of the subject was done under
torchlight with mouth mirror, tongue blade and dental
explorer no. 4 with the subject seated on their parent’s
lap. Parents were seated on an ordinary chair. Dental
chartings were made according to universally accepted
Federation Dentaire Internationale (FDI) standards. The
emergence stages were classified as given below, which
has been explained in detail elsewhere (14):
0 = The teeth is not visible in the oral cavity.
1 = At least one cusp is visible in the oral cavity.
2 = The entire occlusal surface / mesio-distal width of
the tooth is visible.
3 = The tooth is in occlusion or at the occlusal level if
the antagonistic tooth has not fully erupted.
Two examiners (AG&PS) were calibrated in a pilot
study of 20 subjects each in a similar sample. The inter
examiner reliability was 100%. 
Data processing and analysis was carried out using
the statistical package SPSS (15). The student t-test for
independent samples was used to assess the statistical
significance of the difference in mean age of tooth
eruption between males and females at the 5%
probability level. 
RESULTS
There were no significant differences in the mean age
of eruption of the teeth in the right and left sides for
both the maxilla and mandible; hence, a summary
statistics comparing the mean age of tooth eruption of
both the genders on the right side has been presented in
Table 2.
The mandibular central incisors were the earliest
category of teeth to erupt. The maxillary central incisors
erupted at about 11 months followed by the maxillary
and mandibular laterals respectively. The first molars of
both the jaws erupted earlier than the canines. The
mandibular and maxillary second molars erupted at a
mean age of about 25.5 months for both genders. The
length of time from eruption of the first tooth to the last
tooth was 14 and 14.83 months in maxilla and mandible
respectively in boys, whereas in girls the duration was
14.7 and 17.5 months respectively.
There is a general tendency for the teeth to erupt
earlier in girls than boys both in the maxilla and
mandible except for the mandibular first molars which
erupt late in girls. However, the difference was not
statistically significant at the 5% confidence level. 
Comparisons from studies between indigenous
Age Gender of Subjects Total
Boys Girls
n % n % n %
3-12 months 52 10.4 46 9.2 98 19.6
13-24 months 58 11.5 48 9.6 106 21.2
25-36 months 51 10.2 47 9.4 98 19.6
37-48 months 63 12.5 51 10.2 114 22.8
49-60 months 47 9.4 38 7.6 85 17
Total 271 54 230 46 501 100
Table 1.Number of study subjects according to age and gender.
Tooth Boys Girls Both Genders
Mean SD Mean  SD Mean  SD
51 12.67 2.31 10.33 3.08 11.11 2.93
52 14.00 4.90 11.50 0.71 13.17 4.02
53 19.10 4.31 18.80 11.73 19.00 7.16
54 15.86 2.12 14.71 4.82 15.29 3.63
55 26.67 3.79 25.00 5.10 25.71 4.31
81 10.50 0.71 9.50 2.12 10.00 1.41
82 13.50 0.71 12.00 0.72 12.75 0.96
83 21.43 3.46 21.50 7.78 21.44 4.07
84 14.40 5.59 16.25 2.36 15.22 4.32
85 25.33 8.09 27.00 0.72 25.57 7.41
Table 2. Summary statistics of mean ages (months) at eruption ±
standard deviation (SD) of primary teeth in children of eastern
Nepal.
*Federation Dentaire Internationale (FDI) toothnotations are used.Emergence of Primary Teeth in Children 13 Vol. 10  No. 1
populations from the United States of America, Saudi
Arabia, Iraq and Ireland are presented in Tables 3 and 4
(3, 16-19).  The eruption of the incisors showed slight
delay in Nepalese male children when compared to
children of other nationalities, however the results of
other teeth are similar. The order of eruption of the
primary teeth showed that mandibular incisor teeth
erupted earlier than maxillary incisors in both genders.
Eruption of maxillary canine, first molar and second
molars was earlier than their mandibular counterparts in
girls, whereas in boys all mandibular teeth erupted
earlier except for the canines.
DISCUSSION
The mean times for eruption of primary teeth have
been determined for most population groups (3, 14). A
thorough search of Medline on the internet and the past
published journals from Nepal revealed no reported
data on teeth emergence for Nepalese populations. Also,
the standards for the eruption of deciduous teeth used in
most Nepalese health institutions are based on
Caucasian population (7). A review of the literature
shows there are differences in eruption times between
populations mainly due to variations in the constitutions
and environment of the groups investigated thus,
highlighting the importance of this study to the
Nepalese population (6, 12, 14). 
The age of emergence of each primary tooth was
established for both genders (Table 2), and the mean age
and standard deviation for tooth eruption of all primary
teeth in this study were compared with the results
obtained in studies of indigenous populations from the
United States of America, Saudi Arabia, Iraq and
Ireland (3, 16-19). These studies have utilized the same
design and method for estimation of tooth emergence
and hence the results have been compared. The results
suggested slightly delayed eruption of incisor teeth in
Nepalese children compared to all other groups.
Canines, first and second molars erupted slightly early
in both genders except the second primary molar, which
erupted earlier in Iraq and Ireland groups. 
The order of eruption of primary teeth is given in
Figure 1.  This pattern of emergence of primary teeth is
slightly different as compared to other studies (3, 5, 7,
8, 14). Logan and Kronfeld have suggested that lateral
incisors, canines and first molars erupt earlier in maxilla
as compared to their mandibular counterparts (8).
However in our study sequence of eruption of maxillary
canine, first molar and second molars was earlier in
girls than their mandibular counterparts, whereas in
boys all mandibular teeth erupted earlier except the
canines.
Tooth* Nepal Saudi Iraq Iceland USA
51 12.67 11.19 10.70 8.99 9.36
52 14.00 13.09 10.10 10.38 12.00
53 19.10 21.14 18.80 17.59 21.00
54 15.86 16.88 16.30 15.10 17.52
55 26.67 28.16 26.00 26.13 30.96
71 10.50 8.44 9.20 8.03 7.20
72 13.50 14.44 14.00 12.08 13.08
73 21.43 21.03 19.00 19.16 20.88
74 14.40 17.17 16.90 16.16 16.56
75 25.33 27.92 26.00 25.62 30.00
Table 3.Comparison of mean ages (months) at eruption of
primary teeth in boys of various nationalities.
*Federation Dentaire Internationale (FDI) tooth notations are used.
Table 4.Comparison of mean ages (months) at eruption of
primary teeth in girls of various nationalities.
Tooth* Nepal Saudi Iraq Iceland USA
51 10.33 11.20 10.60 9.21 8.76
52 11.50 13.31 11.40 10.16 11.76
53 18.80 21.03 19.90 17.98 20.76
54 14.71 16.90 16.40 14.95 16.32
55 25.00 28.25 27.00 25.11 31.44
71 9.50 8.49 8.40 6.89 7.68
72 12.00 14.61 14.30 11.75 13.32
73 21.50 21.10 20.30 18.14 20.52
74 16.25 17.13 17.00 15.43 16.44
75 27.00 27.97 25.10 23.74 29.52
*Federation Dentaire Internationale (FDI) tooth notations are used.
Figure 1. Order (within brackets) & Chronology (age in months)
of eruption of primary teeth in Boys & Girls of Eastern Nepal.
Girls: Sequence of eruption of maxillary canine, first molar &
second molars was earlier than their mandibular counterparts,
whereas in boys all mandibular teeth erupted earlier except the
canines.14 McGill Journal of Medicine 2007
In this study there was a general tendency for teeth to
erupt earlier in girls for both jaws, although the
difference was not statistically significant. This is in
agreement with the findings of some other studies,
except that a few authors refer to statistically significant
sex differences, at least for some teeth (8, 24-29). 
Eruption of primary teeth occurred in 4 active periods
similar to other studies, except for the difference in
timing (1, 16, 18-20). The first phase: central and lateral
incisors emerging within 14 months in both jaws. A rest
interval of about 2 months in the mandible and the
maxilla followed before eruption of the first molars
(phase 2). After a resting period of about 6 and 4 months
in the mandible and maxilla respectively, canines
erupted (phase 3). The last phase was the eruption of the
second molars that occurred after a pause of about 4 and
6.7 months in the mandible and maxilla respectively.
Variation in the chronology of eruption has been
studied extensively.  Most studies attribute the
differences to influential factors such as nutrition,
socio-economic status, climate, and environmental
factors such as fluoride content in drinking water.
However, the results of these studies are inconsistent
and inconclusive with regards to a single factor (10, 11,
16, 21-29). The differences in fluoride content of
drinking water and vast diversity in geographic,
environmental and climatic conditions prevailing over
short distances in Eastern Nepal make it difficult to
single out these factors in our study population and
hence the impact of these indicators were not evaluated
in this study.
Preterm birth, diseases in early months of life affect
the time of tooth eruption. In one study, the timing of
deciduous teeth eruption in preterm children was
different in comparison with children born after full-
term gestation and depended on the baby's maturity by
birth (19). The diseases of the first months of life had a
negative impact on the time of tooth eruption in the
study (19). Therefore, our study design included only
children with a history of full term gestation. Children
with diseases in early life time or requiring
hospitalization were excluded by a thorough history
taking during the screening of the study subjects.
The objective of this study is to establish baseline data
of eruption for primary dentition in children from
Eastern Nepal. A delay in deciduous teeth eruption
could be a sign of a systemic disease, and its
observation may lead to a diagnosis of such diseases as
hypothyroidism (3, 7). Dental ages have also been
utilized in the study of the relationships between dental
and skeletal maturation rates for anthropological as well
as clinical use in dentistry (3, 12). The tooth emergence
data is a guide to the length of time for which teeth have
been exposed to possible attack by caries, which
advocate dental-age-appropriate institution of caries
control measures like pit and fissure sealants and topical
fluorides. 
Differences in tooth eruption ages might have resulted
because of genetic, climatic, and socioeconomic
conditions prevailing in this region. Historically,
Nepalese population has had intermingling of races.
The influence of ethnicity on tooth emergence warrants
further study. The relative bias that might have creeped
in because of multiethnic nature of our population is
being investigated by the present authors, in the next
part of the study; which intends to study the tooth
eruption ages for primary as well as permanent
dentition in different ethnic groups of this region. The
lack of controls for socio-economic conditions and
climate are a few limitations of this study, which will
have to be addressed in future studies of this region.
CONCLUSION
The results suggested delayed eruption of incisor
teeth in Nepalese children compared to other groups.
Canines, first and second molars erupted slightly earlier
in both genders except the second primary molar, which
erupted earlier in children from Iraq and Ireland. The
order of eruption of primary teeth in girls was different
as compared to boys. Sequence of eruption of maxillary
canine, first molar and second molars was earlier than
their mandibular counterparts in girls whereas in boys,
all mandibular teeth erupted earlier except the canines.
The findings of this study establish a new
chronological table for eruption of primary teeth in
children of Nepal. This data will have a significant role
for optimal use in preventive approaches to caries,
orthodontic, clinical, academic, anthropological,
research and forensic applications.
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